Background: Ischaemic stroke is an important cause of death and disability worldwide. The occluded vessel can be opened using intravenous thrombolysis or endovascular thrombectomy within the first couple of hours after symptom onset. However, delayed hospital admission significantly burdens the chain of care, and only a small proportion of patients have been able to receive the treatment. Aim: The aim of this thesis was to describe the current pre-hospital stroke care performance in the Finnish emergency medical service (EMS) system and explore new ways to improve it. Methods: The study consisted of one retrospective and three prospective studies which were based on emergency phone call tapes, pre-hospital patient reports and in-hospital data. In study I, the pre-hospital chain of care was analysed sequentially and compared year-by-year and in terms of stroke severity. Study II investigated the use of fire engine support and its effect on the pre-hospital time intervals when compared to pre-hospital care by standard
Background: Ischaemic stroke is an important cause of death and disability worldwide. The occluded vessel can be opened using intravenous thrombolysis or endovascular thrombectomy within the first couple of hours after symptom onset. However, delayed hospital admission significantly burdens the chain of care, and only a small proportion of patients have been able to receive the treatment. Aim: The aim of this thesis was to describe the current pre-hospital stroke care performance in the Finnish emergency medical service (EMS) system and explore new ways to improve it. Methods: The study consisted of one retrospective and three prospective studies which were based on emergency phone call tapes, pre-hospital patient reports and in-hospital data. In study I, the pre-hospital chain of care was analysed sequentially and compared year-by-year and in terms of stroke severity. Study II investigated the use of fire engine support and its effect on the pre-hospital time intervals when compared to pre-hospital care by standard ambulance crews alone. In study III, the stroke recognition capability of emergency medical dispatchers and paramedics was investigated, and patients with early vs. late hospital arrival and treatment were compared. In study IV, an educational intervention was designed in order to decrease the on-scene time, and the prehospital time intervals were measured 4 months prior and 4 months after the intervention period. Results: Patient populations varied between 77 and 335 patients. The emergency medical dispatchers used the stroke code in 67% of the calls and dispatched more than 84% of the ambulances with high priority. The paramedics suspected 93% of the patients to have stroke symptoms and transported the patients using the high priority designation at nearly the same frequency (87%).
The pre-hospital time intervals of patients who received recanalization treatment were analysed sequentially. Both the door-to-treatment time (DTT) and onset-to-treatment time (OTT) were significantly reduced during the study period, which was reciprocated by the increasing number of treated patients. However, none of the pre-hospital time intervals [onset-to-door time (ODT), onset-to-dispatch time, transportation time] changed appreciably. Ambulance transport using high priority and onset-to-call time duration were the most significant predictors of early hospital arrival (ODT < 90 min) and treatment (OTT < 2 h). The most significant additional delay for late arriving patients (OTT > 2 h) was the onset-tocall time (41 min added delay), while the most dominant operational variable in the mean additional delays was OST (>2 min of added delay).
Using fire engines to support ambulances in pre-hospital stroke care more than doubled the number of EMS personnel on the scene but no change in on-scene time (OST) or other pre-hospital time intervals was observed. Only the use of stroke code in ambulance dispatch was associated with a short OST (<22 min). An EMS training programme decreased the OST from 25 to 22.5 min. Consulting a physician via telephone was associated with a longer OST, whereas advanced life support training of the EMS personnel promoted a shorter OST when compared to basic life support -trained crews. A total of 55% of the patients had a good outcome (modified Rankin Scale ≤ 2), which was associated with the patient's age, stroke severity and DTT. Conclusion: The most significant delays of the pre-hospital phase were seen in the decision to call the emergency phone number and OST. Early emergency call, more severe symptoms, and high priority ambulance transport were the most important determinants of early hospital arrival and treatment. Implementing a systematic training programme for EMS staff successfully decreased the OST by 10%.
